< 

o> 
o 

CO 

o 

CL 
111 



< 9) JO) eu 

S off 



ropaisches Patentamt 
ropean Patent Office 
Office europeen des brevets 




(11) 



EP 1 080 917 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

07.03.2001 Bulletin 2001/10 

(21) Application number: 00902971.1 

(22) Date of filing: 15.02.2000 



(51) Int. CI. 7 : B41J 2/175 

(86) International application number: 
PCT/JP00/00821 

(87) International publication number: 

WO 00/47417 (17.08.2000 Gazette 2000/33) 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MCNLPTSE 

(30) Priority: 15.02.1999 JP 3611799 
15.02.1999 JP 3611699 
21.05.1999 JP 14092499 
27.05.1999 JP 14745699 
10.09.1999 JP 25675299 

(71) Applicant: 

SEIKO EPSON CORPORATION 
Shinjuku-ku, Tokyo 1 63-081 1 (JP) 



(72) Inventors: 

• Naka, Takahiro 

Suwa-shi, Nagano-ken 392-8502 (JP) 

♦ Shinada, Satoshi 

Suwa-shi, Nagano-ken 392-8502 (JP) 

* Seshimo, Tatsuya 

Suwa-shi, Nagano-ken 392-8502 (JP) 

• Uchiyama, Yukihiro 

Suwa-shi, Nagano-ken 392-8502 (JP) 

(74) Representative: HOFFMANN - EITLE 
Patent- und Rechtsanwalte 
Arabellastrasse 4 
81925 Munchen (DE) 



(54) INK JET RECORDER 

(57) In an ink jet recording apparatus comprising an 
ink jet recording head 3 for receiving supply of ink from 
an ink cartridge 4 provided with storage means 7 storing 
data for determining compatibility to a recording appara- 
tus, and print control means 10 for determining compat- 
ibility of ink based on the data in the storage means 7 
and executing the print operation, when an ink cartridge 
4 is mounted, if compatibility to the ink cartridge 4 can- 



FIG. 1 



not be confirmed, a caution is given and the recording 
apparatus awaits an input of a continuation instruction 
by a user to execute a subsequent operation. Even if a 
cartridge whose compatibility cannot be confirmed is 
mounted, printing is enabled as much as possible with- 
out incurring damage to the recording apparatus. 
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Description 

Technical Field 

[0001] This invention relates to a recording appara- 
tus for receiving supply of ink from a replaceable ink car- 
tridge and printing on a print medium while ejecting ink 
droplets through nozzle openings. 

Background of the Invention 

[0002] For example, an ink jet recording apparatus 
comprises a recording head in which a drive signal is 
supplied to piezoelectric vibrators, heating means, etc., 
in response to print data and ink is pressurized by 
energy produced by the piezoelectric vibrators, the 
heating means, etc., to eject ink droplets through nozzle 
openings, and an ink cartridge storing ink to be supplied 
to the recording head. 

[0003] The print quality not only is determined by 
the resolution of the recording head, but also depends 
largely on the viscosity of ink, the blurred state of ink on 
a print medium, etc. Therefore, the ink characteristics 
are improved for upgrading the print quality. The record- 
ing head drive method is also improved to be suitable 
for the ink characteristics even in a case where ink is 
unchanged. Further, the maintenance conditions, such 
as idle ejection cycle and forcible ejection in a capped 
state, are improved to prevent clogging in nozzle open- 
ings. 

[0004] The results of such improvements can be 
reflected on a recording apparatus on the user side by 
storing data in semiconductor means attached to an ink 
cartridge, as disclosed in JP-A-5-193127. 
[0005] With such ink cartridge, optimum print can 
be realized by changing the ink type not only for differ- 
ent models of the recording apparatuses but also for the 
same recording apparatus in order to meet print quality 
improvement of the recording apparatus side and vari- 
ous needs. However, there is a disadvantage in that a 
mistake easily occurs in selection of ink corresponding 
to the print purpose, and printed material having the 
intended quality cannot be obtained. 
[0006] Thus, as disclosed in JP-A-8-31 0007, a 
recording apparatus is proposed, in which an ink car- 
tridge is provided with storage means attached thereto 
that stores identification data indicative of the type of the 
ink cartridge, and comparison data for determining 
whether or not each ink cartridge is compatible is stored 
in the recording apparatus. When an ink cartridge is 
mounted to the recording apparatus, it is determined 
based on the data in the storage means as to whether 
or not the ink cartridge is compatible to the recording 
apparatus. If the ink cartridge is not compatible, the sub- 
sequent operation is inhibited to await replacement of 
the ink cartridge with a compatible ink cartridge. 
[0007] The recording apparatus can be operated in 
the optimum state, but if a compatible ink cartridge is 



not in hand, printing is completely impossible. This is 
inconvenient in a case where urgent printing is required. 
[0008] Further, if the data in the storage means 
attached to the ink cartridge is lost or cannot be read, 

5 printing is impossible. 

[0009] It is, therefore, a first object of the invention 
to provide a recording apparatus which, even if an 
incompatible cartridge is mounted, informs the user of 
the compatibility of the mounted cartridge based on the 

io data stored in storage means attached to the ink car- 
tridge, and enables the printing on user's own authority. 
[0010] It is a second object of the invention to pro- 
vide a recording apparatus which, if data can be read 
from storage means attached to an ink cartridge, can 

15 create prints with high quality based on the data, and 
which enables printing even if data cannot be read. 

Disclosure of the Invention 

20 [0011] The invention is directed to an ink jet record- 
ing apparatus comprising an ink jet recording head for 
receiving supply of ink from an ink cartridge provided 
with storage means storing data for determining com- 
patibility to recording apparatuses, and control means 
25 for determining compatibility of ink based on the data in 
the storage means and executing print operation. In the 
ink jet recording apparatus, if compatibility of an ink car- 
tridge cannot be confirmed when the ink cartridge is 
mounted, a caution is given as well as input of a contin- 
ue uation instruction from a user is awaited to execute a 
subsequent operation. 

[001 2] Thus, if compatibility of the ink cartridge can- 
not be confirmed, the subsequent operation, such as 
filling the recording head with ink, can be executed 

35 based on confirmation by the user, and therefore it is 
possible to eliminate damage on the recording head 
due to improper ink filling, and avoid waste print sheets. 
Even in a case where the compatibility cannot be con- 
firmed due to trouble of the recording apparatus side, a 

40 forcible transition to the print operation can be realized, 
and user's complaint can be solved. 

Brief Description of the Drawings 

45 [0013] 

FIG. 1 is a block diagram to show a first embodi- 
ment of an ink jet recording apparatus of the inven- 
tion. FIG. 2 is a drawing to show one embodiment 
50 of an ink cartridge. FIG. 3 is a flowchart to show the 
operation of the recording apparatus. FIG. 4 is a 
flowchart to show another operation of the record- 
ing apparatus. 

FIG. 5 is a block diagram to show a second embod- 
55 irnent of an ink jet recording apparatus of the inven- 

tion. FIG. 6 is a flowchart to show the operation of 
the recording apparatus. 

FIG. 7 is a block diagram to show a third embodi- 
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ment of an ink jet recording apparatus of the inven- 
tion. FIG. 8 is a schematic drawing to show one 
embodiment of setup range storage means of the 
recording apparatus. FIG. 9 is a flowchart to show 
the determination operation of the recording appa- 
ratus. FIG. 10 is a drawing to show a format applied 
when ink information stored in storage means is 
normal and a format applied when ink information is 
abnormal. 

FIG. 1 1 is a block diagram to show a fourth embod- 
iment of the invention. FIGS. 12 and 13 are flow- 
charts to show the operation of the recording 
apparatus. FIG. 14 is a flowchart to show the oper- 
ation for determining compatibility of ink cartridge in 
association with media by the recording apparatus. 



Best Mode for Carrying out the Invention 

[0014] The invention will be discussed in detail 
based on embodiments shown in the accompanying 
drawings. 

[0015] FIG. 1 shows one embodiment of an ink jet 
recording apparatus of the invention. A recording head 
3 is provided to the opposed side to record paper, of a 
carriage 2 reciprocated by a drive motor 1. An ink car- 
tridge 4 for supplying ink to the recording head 3 is 
mounted detachably on the upper surface of the car- 
riage 2. 

[0016] Storage means 7 connected to electrodes 6 
contactable with an external contact 5 is mounted to the 
ink cartridge 4 as shown in FIG. 2. It stores control data, 
etc., for driving the recording apparatus in optimum con- 
ditions in addition to 

(1) ID data for identifying ink cartridge 

(2) manufacturing year/month/day 

(3) expiration date 

(4) data specifying compatible recording appara- 
tuses 

(5) ink capacity, etc. 

[0017] Referring again to FIG. 1, print control 
means 10 is provided with reference data storage 
means 1 1 storing data of ink compatible to the recording 
apparatus, and compares the data stored in the refer- 
ence data storage means 1 1 with the data read from the 
ink cartridge 4 to determine whether or not print can be 
executed. If compatible, the print control means 1 0 con- 
trols head drive means 12 under predetermined drive 
conditions to executing the print operation. If compatibil- 
ity cannot be confirmed, the print control means 10 dis- 
plays a caution on a panel 13 and a display of a host. 
[001 8] Next, the operation of the recording appara- 
tus thus configured will be discussed based on a flow- 
chart shown in FIG. 3. 

[0019] When an ink cartridge replacement instruc- 
tion is issued from an ink cartridge replacement switch 
14 on the panel 13 or the host, the print control means 



1 0 moves the carriage 4 to an ink cartridge replacement 
position. 

[0020] In this state : if the ink cartridge 4 is mounted 
(step Si), the print control means 10 reads control data 
5 from the storage means 7 of the ink cartridge 4 through 
data read means 16, and determines whether or not 
data compatible to the recording apparatus is included 
(step S2). If compatible, the print control means 10 
starts a sequence for filling the recording head 3 with 
io ink to fill the recording head 3 with ink (step S3), and a 
printable state is established (step S4). If a print instruc- 
tion is input in this state (step S5), the print operation is 
continued (step S6). 

[0021] On the other hand, if compatibility to the 
75 recording apparatus cannot be confirmed (step S2), the 
print control means 10 generates an indication for 
prompting the user to replace or again confirm the ink 
cartridge on the panel 13 or the display of the host (step 
S7), and awaits a print continuation instruction to be 
20 input from a continuation instruction switch 15 on the 
panel (step S8) or an ink cartridge replacement instruc- 
tion to be entered by the ink cartridge replacement 
switch 14 (step S9) for a predetermined time (step S1 0). 
If no operation is performed within the predetermined 
25 time, the subsequent operation is inhibited. 

[0022] On the other hand, if the user's confirmation 
is given based on the caution, so that the print continu- 
ation instruction is output from the continuation instruc- 
tion switch 15 on the panel 13 or the host within the 
30 predetermined time (step S8), then the recording head 
3 is filled with ink in the mounted ink cartridge 4 (step 
S1 1) and printing is enabled (step S12). A print instruc- 
tion is input (step S13), and printing is started (step 
S14), and when an amount of print appropriate for 
35 replacing the ink cartridge 4, for example, one-page 
print, is complete (step Si 5), the program returns to 
step (S7) to generate the indication for prompting the 
user to replace or again confirm the ink cartridge on the 
display of the panel 13 or the host, thereby preventing 
<o trouble caused by printing with ink whose compatibility 
cannot be confirmed, as much as possible. 
[0023] Thus, whenever a predetermined amount of 
print is complete, the user is prompted to replace the ink 
cartridge 4. This remarkably reduces waste print sheets 
45 and serious damage of the recording head 3 due to the 
use of incompatible ink to avoid loss of the user, and 
permits a small amount of printing even if a compatible 
cartridge is not in hand, thereby eliminating the incon- 
venience of the unprintable state. 
so [0024] In the above-described embodiment, if a car- 
tridge whose compatibility cannot be confirmed is 
mounted, the user is requested to confirm the cartridge 
each time a predetermined amount of print is complete, 
for the purpose of minimizing the damage. However, as 
55 shown in FIG. 4, the step (S1 5) in FIG. 3 may be omitted 
to provide such a simple protection that the caution is 
given only once and the subsequent operation is exe- 
cuted in a similar manner as if the compatibility is con- 
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firmed. 

[0025] According to the above-described embodi- 
ment, when an ink cartridge is mounted, if compatibility 
to the ink cartridge cannot be confirmed, the caution is 
given, and the input of the continuation instruction by 5 
the user is awaited to execute the subsequent opera- 
tion. Thus, the subsequent operation such as filling the 
recording head with ink can be executed based on 
user's confirmation if compatibility of the ink cartridge 
cannot be confirmed. Therefore, the recording head can w 
be protected from the damage caused due to filling with 
improper ink, and waste print sheets can be prevented. 
Further, if the compatibility cannot be confirmed 
because of trouble of the recording apparatus side, a 
forcible transition to the print operation can be made 15 
and user's complaint can be solved. 

(Second embodiment) 

[0026] FIG. 5 shows a second embodiment of an 20 
ink jet recording apparatus of the invention. Print control 
means 20 is accessible to update data storage means 
21 storing data read from storage means 7 of an ink car- 
tridge configured as described above, and default data 
storage means 22 storing default data for enabling the 25 
record operation to such an extent that printing can be 
executed regardless of whether or not data in the stor- 
age means 7 of the ink cartridge exists. The print control 
means 20 controls head drive means 12 based on 
either one of these data. 30 
[0027] Next, the operation of the recording appara- 
tus thus configured will be discussed based on a flow- 
chart shown in FIG. 6. 

[0028] When an ink cartridge 4 is mounted (step 

51) , the print control means 20 reads control data from 35 
the storage means 7 of the ink cartridge 4 through data 
read means 1 6, and determines whether or not data 
compatible to the recording apparatus is included (step 

52) . If compatible, the print control means 20 reads the 
data, and updates the data in the update data storage 40 
means 21 (step S3), arid a printable state is established 
(step S4). 

[0029] On one hand, if the data is incompatible to 
the recording apparatus or the data cannot be read, the 
print control means 20 produces an indication for as 
prompting the user to replace the ink cartridge (step 
S5). If the ink cartridge is replaced based on the indica- 
tion (S6), the program returns to step (S2) and the 
above-described steps are repeated. 

[0030] On the other hand, if a new cartridge is not in so 
hand and a instruction for printing with previous update 
data is given by an external switch 13 (step S7), the 
print control means 20 reads data stored in the update 
data storage means 21 , provided that the data exists in 
the update data storage means 21 , and a printable state 55 
is thus established (step S8). 

[0031] If data does not exist in the update data stor- 
age means 21, the print control means 20 reads data 



from the default data storage means 22, and a printable 
state is established (step S9). 

[0032} Thus, if data cannot be read from the stor- 
age means 7 although the ink cartridge is proper, the 
default data enables printing with reasonable quality. If 
the previous update data is stored, normal printing can 
be executed, provided that ink in the cartridge is com- 
patible to the recording apparatus. 
[0033] According to the embodiment, the recording 
apparatus includes the default data storage means stor- 
ing the default data for controlling the recording head, 
and the print control means, which, when an ink car- 
tridge is mounted, reads data from the storage means of 
the ink cartridge to determine compatibility, which con- 
trols the ink jet recording head based on the data in the 
storage means of the ink cartridge if compatible, and 
which executes the print operation based on the data in 
the default data storage means if incompatible. There- 
fore, in a case where data cannot be read from the sem- 
iconductor storage means of the ink cartridge although 
the ink cartridge is proper, the default data enables 
printing with reasonable quality and user's complaint 
can be solved. 

(Second embodiment) 

[0034] FIG. 7 shows the main part for determining 
soundness of data in storage means attached to an ink 
cartridge. 

[0035] A control mechanism 30 of a recording 
apparatus is constructed mainly of a microcomputer 31, 
a memory 32 for storing a control program and data, a 
drive control section 33 for controlling the print opera- 
tion, and an interface 34 for receiving print data from a 
host device not shown. 

[0036] It also includes optimum drive condition stor- 
age means 35 storing an optimum drive condition for a 
proper ink cartridge guaranteed for use with the record- 
ing apparatus, and general-purpose drive condition 
storage means 36 storing a general-purpose drive con- 
dition for making it possible to carry out print with safety 
even for any other ink cartridge than proper ink car- 
tridges. 

[0037] In the embodiment, the optimum drive condi- 
tion storage means 35 includes a color correction table 
storage section 35a, a head drive condition storage sec- 
tion 35b storing the data defining a setup value of 
applied voltage for ejection, and a paper feed condition 
storage section 35c storing the data defining the trans- 
port time of paper for changing the time required for dry* 
ing ink after print. Normally, the drive control section 33 
is set to an optimum quality mode through a mode 
selection section 37 based on information from the opti- 
mum drive condition storage means 35 so that print 
data is printed in the optimum quality mode. 
[0038] The general-purpose drive condition storage 
means 36 includes a head drive condition storage sec- 
tion 36a storing a print-possible condition with safety 



4 



7 



EP 1 080 917 A1 



8 



and with high quality as much as possible if any ink car- 
tridge other than proper ink cartridges is mounted, in 
the embodiment, the data of applied voltage capable of 
reliably ejecting ink droplets even if the viscosity of ink is 
high, and a paper feed condition storage section 36b 
storing the data defining the prolonged transport time of 
paper so as to provide the time for making it possible to 
reliably dry the record medium after print even with ink 
having low drying speed. 

[0039] The optimum quality mode based on the 
optimum drive condition from the optimum drive condi- 
tion storage means 35 and the general-purpose quality 
mode based on the general-purpose drive condition 
from the general-purpose drive condition storage 
means 36 are changed through the mode selection sec- 
tion 37 for output to the drive control section 33, which 
then executes print in the selected quality mode 
[0040] In the embodiment, setup range storage 
means 39 is provided as means for checking data read 
by a data read section 40 from storage means 7. 
[0041] The setup range storage means 39 stores 
normal setup range data for comparison, indicative of 
the range of values that ink information in the storage 
means 7 should fall within if the ink information in the 
storage means 7 is sound data without being destroyed. 25 
A determination section 41 compares one or more or ail 
attention information pieces of the read ink information 
with the normal setup range data, and if the attention 
information is within the normal setup range, the deter- 
mination section 41 determines that the optimum drive 30 
condition from the optimum drive condition storage 
means 35 is to be used for printing, and if the attention 
information is out of the normal setup range, the deter- 
mination section 41 determines that the general-pur- 
pose drive condition from the general-purpose drive 35 
condition storage means 36 is to be used for printing. 
[0042] The ink information stored in the storage 
means 7 of an ink cartridge 4 has a data format fixed. 
The ink information in the storage means 7 is read seri- 
ally, and the contents of the series of the information is 40 
checked sequentially from the beginning of the informa- 
tion. At the time, if a value that cannot exist originally is 
detected, it is determined that the storage contents of 
the storage means 7 are destroyed, and the print oper- 
ation is executed in the preset general-purpose quality 45 
mode. 

[0043] That is, the data item order and the number 
of assigned bytes are fixed, and when the ink informa- 
tion is read out by the recording apparatus side, the 
data values of the ink information are checked, whereby so 
whether or not the data contents of the ink information 
are destroyed is checked. The determination section 41 
compares all ink information read from the storage 
means 7 with the normal setup range data, and if the ink 
information falls within the normal setup range, the 55 
determination section 41 determines that the optimum 
drive condition is to be used for printing, and if even one 
piece of the ink information is out of the normal setup 



range, the determination section 41 determines that the 
general-purpose drive condition is to be used for print- 
ing. 

[0044] FIG. 8 schematically shows one embodi- 
ment of the setup range storage means 39. The items in 
a data table correspond to plural types of information 
concerning ink (ink information) stored in the storage 
means 7. The eight items in the first half, i.e. the firstlo 
eighth items, are essential technical information which 
> may be required for change between the optimum drive 
conditions and the general-purpose drive conditions. 
The subsequent four items, i.e. the ninth to twelfth 
items, are additional information not necessarily 
required for determination to change the drive condi- 
tions. The digits enclosed in parentheses denote the 
number of bits indicating the data length required for 
providing the corresponding information. 
[0045] Here, the essential technical information is 
formed by manufacturing year (four bits), manufacturing 
month (four bits), manufacturing day (eight bits), attach- 
ment year (four bits), attachment month (four bits), 
attachment day (eight bits), ink type (four bits), and 
coloring matter (color information) (eight bits). The "ink 
type" indicates the type such as fast dried ink. low 
blurred ink, high light resistance ink, or pigment ink. 
Since they differ in physical characteristics of viscosity, 
specific gravity, etc., to jet, it is necessary to drive the 
head matching the type in order to eject the same 
amount of liquid droplet. Since the dry time after print 
varies depending on the ink type, unless a proper paper 
feed rate is selected, undried ink on the print surface is 
scrubbed, and dirt occurs. 

[0046] The "coloring matter 1 ' indicates color config- 
uration such as single color of black, three colors of 
YMC (yellow, magenta, cyan), monochrome multi-gra- 
dation, six colors of pale YMC family, or six colors of 
orange green color family, and an optimum color correc- 
tion table is selected correspondingly to the color con- 
figuration. At the time, if an erroneous color correction 
table is used, good image quality cannot be obtained. 
The "ink type" and the "coloring matter are particularly 
important elements among the essential technical infor- 
mation for the reasons described above. 
[0047] The manufacturing year, month, and day and 
the attachment year, month, and day are considered as 
the essential technical information because printing with 
high quality can be executed by driving the head in 
association with time-related change of ink (viscosity is 
raised or color is changed because of degradation of 
degassed rate, thermal precipitation of foreign sub- 
stance, or any other deterioration). 
[0048] In the embodiment, four bits are assigned to 
the ink type assuming ten and several types, eight bits 
are assigned to the coloring matter considering the flex- 
ibility of setting, four bits are assigned to year for indica- 
tion of low-order one digit of year, and four bits and eight 
bits are assigned to month and day respectively; how- 
ever, if any other value is adopted as the number of bits, 
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no problem is involved. 

[0049] In the embodiment, the additional informa- 
tion includes data indicating the cartridge type of the 
destination, content amount, etc., of the cartridge (eight 
bits), information indicating the mode of the optimum ink 
sequence (eight bits), ink remaining amount (142 bits), 
and information indicating the manufacturing line (four 
bits). The reason why the number of bits assigned to the 
ink remaining amount is jarge is that it is necessary to 
set multiple stages from a no-ink state to an ink-full 
state. 

[0050] In FIG. 9, the determination section 41 com- 
pares ink information (m types) read serially from the 
storage means 7 by the data read section 40 with the 
normal setup range data in sequence through a format 
filter (steps S1 to S3). That is, check is started at the 
N=1 st ink information, and if the ink information lies 
within the normal setup range stored in the normal 
setup range storage means 39, the program passes 
through steps (S4) and (6), increments N by one 
( N=N+1 ), and then returns to step (S3), so that the sec- 
ond ink information is checked in a similar manner. This 
process is repeated, and if all compared ink information 
(m types) lies within the normal setup range stored in 
the normal setup range storage means 39, it is deter- 
mined that the state is the normal state in which the 
contents of the storage means 7 are not destroyed, and 
when N is identical to m (N=m) (step S6), the determi- 
nation result is output to the mode selection section 37 
for printing using the optimum drive conditions from the 
optimum drive condition storage means 35 (step S7). 
[0051] However, if even one piece of all compared 
ink information (m types) is found to be out of the normal 
setup range in the check at step (S4), it is determined 
that the contents of the storage means 7 are destroyed 
by static electricity, etc., and printing is executed using 
the above-mentioned general-purpose drive conditions 
(step S5). However, printing can also executed using 
the above-mentioned general-purpose drive conditions 
only if the data about specific attention information, for 
example, the items of the ink type and the color informa- 
tion is out of the normal setup range. 
[0052] The determination method will be further dis- 
cusses based on FIG. 10. FIG. 10 (I) shows the case 
where ink information in the format is "normal." Jt is 
assumed that the cartridge with ink type data No.1 0 and 
color identification data No. 3B was manufactured on 
April 1, 1997, and attached to the recording apparatus 
on July 15, 1998. 

[0053] FIG. 10(11) shows an "abnormal state" in 
which the ink information is destroyed or changed by 
overwriting due to the affect of static electricity, etc. That 
is, the contents of the first four bits (representation por- 
tion of 1997) in the portion representing manufacture 
date of April 1 , 1 997 are changed from original "7" to "F." 
Further, the contents of the manufacturing day repre- 
sented on the third and fourth four bits are also changed 
from original "01" to "00. M The data at locations where 



ink type data No.1 0 and color identification data No. 3B 
should occur is changed from original "10" and "3B" to 
"11" and "3F." Their normal setup ranges are "0 to 9" for 
the manufacturing year and "01 to 31" for the manufac- 
5 turing day. For the ink type, "1 1 " as well as "10" in "0 to 
F" is contained in the setup range, and for the color 
information, "3F" as well as "3B" in "00 to FF" is con- 
tained in the setup range. 

[0054] First, the microcomputer 31 reads ink infor- 

w mation serially from the storage means 7 of the car- 
tridge 4 T and checks the first item (manufacturing year) 
to see if the ink information lies within the normal setup 
range. The manufacturing year is changed from original 
"7" to "F", and "F" exceeds the normal setup range of 

15 the upper limit value to the lower limit value, "0 to 9." 
thus the determination section 41 determines that the 
data in the storage means 7 is destroyed because of 
static electricity, etc., as it is 'out of range'. Accordingly, 
printing is executed using the general-purpose drive 

20 conditions. 

[0055] If determination control is performed, there 
is no problem. However, for example, assuming that the 
manufacturing year data and the manufacturing day 
data fall within the setup ranges in FIG. 10, even if the 

25 overwriting as shown in Fig. 10 is contained in the ink 
type data and the color information data, the overwriting 
of the data (which is also data destruction) cannot be 
detected at all. 

[0056] Even in such a case, if the additional infor- 

30 mation shown in FIG. 8 (Nos. 9 to 12) are stored in the 
storage means 7, the additional information parts are 
also affected by the fact that the ink type and the color 
information are destroyed or overwritten, thus the possi- 
bility that they will be out of the setup range is very high. 

35 [0057] In other words, it can be found to be a very 
rare case that only the ink type and the color information 
will be replaced and destroyed and any other informa- 
tion will not be destroyed at all although there is the 
cause of data destruction. Therefore, it is made possible 

40 to estimate occurrence of data destruction as men- 
tioned above that cannot apparently be detected on the 
ink type or the color information, on the basis of destruc- 
tion of the additional information. In such a case, 
change can be made to the general-purpose drive con- 

45 ditions for executing print in reliable drive conditions. 
[0058] Alternatively, the general-purpose mode is 
set so that it is executed only when checking all ink infor- 
mation is complete, and if the number or the ratio of the 
ink information pieces whose values do not fall within 

so the normal setup range among all ink information (m 
types) exceeds a given value, print may be executed 
using the general-purpose drive conditions. 
[0059] It is desirable to change the print conditions 
so that the increase degree of ink droplet ejection output 

55 and the lowering degree of the paper feed rate are 
made larger as the number or ratio of the pieces whose 
values do not fall within the normal setup range among 
a plurality of ink information pieces (m types) is 
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increased, namely, to change the print conditions at 
multiple stages in accordance with the degree of incom- 
patibility. 

[0060] As described above, according to the 
embodiment, printable drive conditions can be selected 
for printing even in a case where the ink information 
stored in the storage means is destroyed or a case 
where an ink cartridge, which is not originally provided 
with storage means and thus the compatibility of which 
cannot be confirmed, is mounted. 

(Fourth embodiment) 

[0061] By the way, ink is improved for still more 
improvement of the print quality, and plural types of ink 
cartridges are to be prepared for the same recording 
apparatus. That is, the ink jet recording apparatus can 
also print with high quality on a display film and coated 
paper as well as ordinary paper by exchanging ink, but 
options of ink cartridges and media are increased and it 
becomes difficult for an unfamiliar user to buy the target 
product properly; this is a problem. 
[0062] FIG. 11 shows an embodiment of an ink jet 
recording apparatus, to deal with such a problem. When 
an incompatible ink cartridge is mounted, the recording 
apparatus can prevent a recording head from being 
filled with incompatible ink as much as possible and 
assist the user in selecting a proper ink cartridge to 
prompt the mounting of the compatible ink cartridge. 
When an ink cartridge incompatible to a record medium 
is mounted, the recording apparatus can assist, prior to 
the filling of the recording head with incompatible ink, 
the user to appropriately select an ink cartridge and a 
medium that are suitable for the user's print form among 
various ink cartridges. In this manner, the recording , 
apparatus enables printing in the optimum state. 
[0063] In FIG. 1 1 , a CPU 30, RAM 31 , and ROM 32 
make up a microcomputer which is connected via an 
interface 33 to a host 50. The RAM 31 functions as work 
memory of the CPU 30, and has an area for temporarily < 
storing data read by read/write means 34 from storage 
means 7 of an ink cartridge 4, and the ROM 32 stores a 
control program. 

[0064] The recording apparatus thus configured 
outputs a drive signal to a recording head 3 by head a 
drive means 35 based on print data from the host 50 for 
ejecting ink droplets, and when an operation instruction 
of ink droplet ejection recovery is given by operating a 
cleaning instruction switch 41, etc., provided on an 
operation panel 40 of the recording apparatus, the 5 
recording apparatus causes pump drive means 36 to 
actuate a pump unit 37 for forcibly discharging ink from 
the recording head 3. The amounts of ink used for the 
printing and cleaning are calculated by the microcom- 
puter, and stored in the ROM 32. 5i 
[0065] Media type determination means 38 deter- 
mines the type of print medium, namely, ordinary paper, 
film, or coated paper based on a signal from a sensor 



39, and outputs the determination result to the CPU 30. 
Such medium determination can be easily made by 
detecting a reflection rate of the record medium or pre- 
viously printing data specifying the type of medium in a 
5 non-print area on the back or at a corner of the medium 
in a sensor-readable format. 

[0066] In the figure, numeral 60 denotes power 
shutdown means for supplying power until termination 
processing of the recording apparatus is completed 
io subsequently to the operation of a power switch on the 
operation panel 40, and then shutting down the com- 
mercial power supply. 

[0067] Next, the operation of the recording appara- 
tus thus configured will be discussed based on a flow- 
15 chart shown in FIG. 12. 

[0068] As known, the recording apparatus is con- 
nected to the host 50 by a cable, and is controlled by 
driver software previously installed in the host 50 for 
driving the recording apparatus. 
20 [0069] In this state, to replace the ink cartridge 4, 
the driver software is started, an ink cartridge replace- 
ment menu is displayed, and an ink cartridge replace- 
ment instruction is given or a cartridge replacement 
instruction switch 43 on the operation panel 40 is oper- 
as ated. 

[0070] Thus, a replacement instruction signal is out- 
put and the microcomputer 30 performs predetermined 
processing, namely, moves a carriage 2 to the ink car- 
tridge replacement position and when the ink cartridge 

30 is replaced (step Si), reads data from the storage 
means 7 of the ink cartridge 4 through the read/write 
means 34 and determines whether or not the data is 
compatible to the recording apparatus (step S2). If the 
data is compatible, the microcomputer 30 moves the 

35 carriage 2 to the filling position (step S3) and seals the 
recording head 3 with a capping unit 61, then actuates 
the pump unit 37 for filling the recording head 3 with ink 
(step S4). 

[0071] According to the operation, bubbles entering 
io the recording head 3 inevitably at the attachment and 
detachment when the ink cartridge 4 is replaced can be 
reliably discharged in order to ensure the quality of the 
subsequent printing, and if the ink cartridge 4 is 
replaced with an ink cartridge different in ink type, the 
5 different type of ink can be reliably discharged for pre- 
venting a print failure. 

[0072] On the other hand, if compatibility of the ink 
cartridge cannot be confirmed, the microcomputer out- 
puts a signal to an unillustrated display on the operation 

o panel of the recording apparatus or the host 50 to pro- 
duce, on a display 51 of the host 50, an indication, such 
as an indication of prompting the user to confirm the ink 
cartridge and an indication of a packing design of a 
compatible ink cartridge (step S5), and moves the car- 

? riage 2 to a position at which the ink cartridge can be 
replaced (step S6). 

[0073] The indicated data may be the model name 
or the type name of the ink cartridge, and further if the 
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packing design, the model name, and the type name of 
the compatible ink cartridge are displayed in association 
with each print purpose, appropriate information can be 
provided for the user. The contact addresses and tele- 
phone numbers of the dealers of the ink cartridges can 
also be displayed as required. Thus, even an unfamiliar 
user can reference the display when buying an ink car- 
tridge, and can surely buy a compatible product without 
buying any erroneous ink cartridge. 
[0074] A caution is thus given before the recording 
head 3 is filled with ink of the ink cartridge 4 mounted. 
Ink different in type can be prevented from flowing into 
the recording head 3 to destroying the recording head 3 
and degrade the print quality. 

[0075] If the ink cartridge 4 is replaced without 
operating a continuation instruction switch 44 (step S8), 
the program jumps to the above-described step (S2) to 
conduct the above-described determination. 
[0076] On the other hand, if the continuation 
instruction switch 44 on the operation panel 40 is 
pressed though such a caution is given (step S7), the 
carriage 2 is moved to the filling position (step S3) and 
the recording head 3 is sealed with the capping unit 61, 
then the ink filling operation is performed in a similar 
manner to that when the compatible ink cartridge 4 is 
mounted (step S4). 

[0077] If a predetermined time has elapsed (step 
S9) without replacing the ink cartridge 4 after the cau- 
tion is given at step (S5), information useful for specify- 
ing a compatible ink cartridge, such as design put on a 
package of the ink cartridge 4 compatible to the record- 
ing apparatus and further the current record medium, is 
displayed on the display 51 of the host 50 (step S10). 
Thus, even an unfamiliar user can reference this display 
when buying an ink cartridge, and can surely buy a 
compatible product without buying any erroneous ink 
cartridge as the ink cartridge 4. 

[0078] In this manner, a printable state is estab- 
lished (step S11), and when a print instruction is input 
from the host 50 (step S12), the microcomputer 30 
drives the recording head 3 by the head drive means 35 
to eject ink droplets, thereby executing the print opera- 
tion (step S13). 

[0079] The ink consumed by the printing is man- 
aged by counting the drive signals output from the head 
drive means 35. 

[0080] If the ink droplet ejection capability is low- 
ered during the print operation, etc., the carriage 2 is 
moved, the recording head is sealed with tr e capping 
unit 61 , and the pump unit 37 is actuated for forcibly dis- 
charging ink from the recording head 3 to eliminate 
clogging in nozzle openings, and concurrently, the 
amount of ink discharged at this operation is managed 
as the drive time of the pump unit 37, etc. 
[0081] When the ink consumption amount after the 
attachment of the ink cartridge 4 is reduced to the near 
end, namely, down to the ink amount just before the 
recording head 3 becomes empty of ink (step S14), a 



signal is output to the host 50 for displaying the ink end 
on the display 51 of the host 50 to prompt the user to 
replace the ink cartridge. If the near end caution is over- 
looked and ink is consumed entirely, the printing is forci- 

5 bly stopped and an indication of requesting the user to 
replace the ink cartridge is displayed. 
[0082] At the same time, useful information for 
specifying a compatible ink cartridge, such as design 
put on the package of the ink cartridge compatible to the 

w recording apparatus, is displayed on the display 51 of 
the host 50 (step SlO). Thus, even an unfamiliar user 
can reference the display when buying an ink cartridge 
and can surely buy a fitted product without buying any 
erroneous ink cartridge. 

id [0083] When a power off instruction is given by 
operating the power switch 42 (step S15), the data in 
the RAM 31 concerning the ink cartridge is saved in the 
ROM 32, and upon completion of termination process- 
ing, the power is shut down (step S1 6). 

20 [0084] In the above-described embodiment, when 
the ink cartridge 4 becomes the near end or the ink end 
(step Si 4), the design and the type name of the com- 
patible product are displayed (step S10). As shown in 
FIG. 1 3, when the ink cartridge 4 becomes the near end 

25 or the ink end (step SI 4), whether or not the currently 
mounted ink cartridge 4 is compatible is determined 
(step S17), and if it is a compatible product, the design 
of the current mounted, compatible ink cartridge is dis- 
played similarly to the above-described embodiment, 

30 and if not a compatible product, a list of the type names 
and the model names of a plurality of ink cartridges 
compatible to the recording apparatus is displayed (step 
S19), and the operation of the power switch 42 is 
awaited (step S15). 

35 [0085] As described above, if a compatible product 
is mounted, selection of the ink cartridge that can 
ensure the same print quality continuously is facilitated. 
If an incompatible product is mounted, a list is dis- 
played, indicating the type names and the model names 

40 of a plurality of ink cartridges compatible to the record- 
ing apparatus in order to propose all ink cartridges com- 
patible to the recording apparatus to the user, and assist 
the user to select an ink cartridge appropriate for the 
user's needs. 

45 [0086] By the way, the print quality of the printed 
matter provided by the ink jet recording apparatus 
depends largely on the state of blur and penetration of 
ink droplets on the record medium surface, thus a 
record medium is selected in accordance with the pur- 

50 pose and use of print, and further ink optimum for each 
record medium is provided. Thus, the user unfamiliar 
with handling is hard to determine whether or not a 
record medium and an ink cartridge are compatible to 
each other. 

55 [0087] FIG. 14 is a flowchart to show one embodi- 
ment which also determines whether or not a record 
medium and an ink cartridge are compatible to each 
other in order to assist the user in buying the ink car- 
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tridge and the record medium optimum for the user. 
[0088] When the ink cartridge 4 is replaced (step 
Si), data is read from the storage means 7 of the ink 
cartridge 4 through the read/write means 34 and 
whether or not the data is compatible to the recording 
apparatus is determined (step S2). If the ink cartridge is 
compatible to the recording apparatus, the media type 
determination means 38 determines the type of record 
medium (step S3). If the mounted ink cartridge 4 is com- 
patible to the record medium (step S4), the carriage 2 is 
moved and the recording head 3 is sealed with the cap- 
ping unit 61 (step S5) and the pump unit 37 is operated 
for filling the recording head 3 with ink (step S6). 
[0089] On the other hand ; if compatibility of the ink 
cartridge to the recording apparatus or the record 
medium cannot be confirmed, the microcomputer 30 
displays a caution for prompting the user to confirm the 
ink cartridge 4 and a list indicating compatible combina- 
tions of record papers and ink cartridges (step S7), and 
moves the carriage 2 to a position at which the ink car- 
tridge 4 can be replaced (step S8). The data to be dis- 
played may be not only the list, but also the packing 
designs of the ink cartridges and record papers. The 
data of the optimum combinations of the ink cartridges 
and record media is stored in the storage means 7 of 
the ink cartridge or the ROM 32. 

[0090] If the ink cartridge 4 is replaced without 
operating the continuation instruction switch 44 (step 
S10), the program jumps to the above-described step 
(S2) to execute the above-described determination 
operation. 

[0091] On the other hand, if the continuation 
instruction switch 44 on the operation panel 40 is 
pressed through such a caution is given (step S9), the 
carriage 2 is moved to the filling position (step S5) and 
the ink filling operation is performed in a similar manner 
to that performed when a compatible ink cartridge 4 is 
mounted (step S6). 

[0092] If a predetermined time has elapsed (step 
Si 1 ) without replacing the ink cartridge 4 after the cau- 
tion is given at step (S7), the indication similar to that at 
the above-described step (S7) is displayed (step Si 2) 
for the assisting purpose in order to prevent erroneous 
purchase of an incompatible combination of record 
medium and ink cartridge. 

[0093] As described above, a printable state is 
established (step S13), and when a print instruction is 
input (step SI 4), the print operation is executed (step 
S15). 

[0094] When the ink amount consumed after the 
attachment of the ink cartridge 4 reaches the near end 
or the ink end, a signal is output to the host 50 to prompt 
the user to replace the ink cartridge, and concurrently, 
to display useful information for specifying a compatible 
ink cartridge, such as design put on the package of the 
ink cartridge compatible to the recording apparatus 
(step S17). Thus, the user can surely buy an ink car- 
tridge compatible to the record medium. 



[0095] When a power off instruction is given by 
operating the power switch 42 (step S18), the data in 
the RAM 31 concerning the ink cartridge 4 is saved in 
the ROM 32, and upon completion of termination 
5 processing, the power is shut down (step Si 9). 

[0096] According to the embodiment, an ink car- 
tridge compatible to not only the recording apparatus 
but also the record medium to be printed by the record- 
ing apparatus can be bought without error. 
to [0097] In the above-described embodiment, the 
media determination means 38 detects the type of 
record medium based on the signal from the sensor 39, 
but it is clear that similar advantages are provided if the 
medium type is selected or specified by a switch on the 
is recording apparatus or the host. 

[0098] In the above-described embodiment, infor- 
mation on compatible ink cartridges and media is dis- 
played on the display 51 connected to the host 50 and 
the display of the recording apparatus, but the informa- 
20 tion can also be printed out as a hard copy just before 
the ink end is reached as required. 
[0099] As described above, according to the 
embodiment, if an ink cartridge whose compatibility to 
the recording apparatus cannot be confirmed is 
25 mounted, print is enabled, but the packing designs, etc., 
of the compatible products can be displayed on the dis- 
play before the ink head is filled with ink. This prevents 
trouble caused by filling with incompatible ink as much 
as possible and assists an unfamiliar user to purchase 
30 an optimum ink cartridge. The user can mount a proper 
ink cartridge to the recording apparatus to operate the 
recording apparatus with full performance intended 
thereto. 

[0100] The four embodiments have been described 
35 by taking the recording apparatus of the type in which 
an ink cartridge is mounted on the carriage as an exam- 
ple, but it is clear that similar advantages are obtained if 
the invention is applied to a recording apparatus in 
which an ink cartridge is housed in a cabinet and ink 
<to therein is supplied to a recording head of a carriage 
through an ink supply tube. 

Industrial Applicability 

45 [0101] As described above, the recording appara- 
tus of the invention enables printing as much as possi- 
ble in a state in which compatibility of the ink cartridge 
cannot be confirmed. This eliminates user's inconven- 
ience, and positively assists the user to prevent damage 
so of the recording apparatus and operate the recording 
apparatus with the performance intended thereto. 

FIG. 7 
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FIG. 8 



10 



S3 
S4 
S5 



S6 
S7 
S8 
S9 
S10 

S11 
S12 
S13 
S14 
S15 
S16 



MOVE TO FILLING POSITION 
INK FILLING OPERATION 
CAUTION 

DISPLAY DESIGN OF COMPATIBLE PROD- 
UCT 

MOVE TO l/C REPLACEMENT POSITION 
CONTINUATION INSTRUCTION INPUT 
l/C REPLACED, MOUNTED 
PREDETERMINED TIME ELAPSED 
DISPLAY DESIGN OF COMPATIBLE PROD- 
UCT 

PRINTABLE 

PRINT INSTRUCTION INPUT 
PRINT OPERATION 
NEAR END 

POWER SWITCH OPERATED 
TURN OFF POWER 



20 



END 
FIG. 14 



STORAGE INFORMATION TABLE 



START 



[0103] 
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l/C REPLACED, MOUNTED 
COMPATIBLE TO THE RECORDING APPARA- 
TUS 



1 . An ink jet recording apparatus comprising an ink jet 
55 recording head for receiving supply of ink from an 
ink cartridge provided with storage means storing 
data for determining compatibility of a recording 
apparatus, and control means for determining com- 
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patibility of ink based on the data in the storage 
means and executing print operation, wherein 

if compatibility to an ink cartridge cannot be 
confirmed when the ink cartridge is mounted, 5 
the recording apparatus generates a caution 
and awaits input of a continuation instruction by 
a user to execute a subsequent operation. 

2. The ink jet recording apparatus as claimed in claim w 
1, wherein the caution is generated each time a 
predetermined amount is printed. 

3. The ink jet recording apparatus as claimed in claim 
1, wherein if a cartridge replacement instruction is is 
entered after the compatibility is confirmed, the car- 
riage is moved to an ink cartridge replacement 
position. 

4. An ink jet recording apparatus comprising an ink jet 20 
recording head for receiving supply of ink from an 
ink cartridge provided with storage means storing 
data, and control means for driving the recording 
head based on the data in the storage means, the 
recording apparatus further comprising: 25 

default data storage means storing default data 
for controlling the recording head; and 
print control means, which reads the data from 
the storage means of the ink cartridge to deter- 30 
mine compatibility when the ink cartridge is 
mounted, which, if compatible, controls the ink 
jet recording head based on the data in the 
storage means of the ink cartridge, and which, 
if incompatible, executes print operation based 35 
on the data in the default data storage means. 

. The ink jet recording apparatus as claimed in claim 
4, further comprising rewritable update data stor- 
age means, wherein the print control means is pro- 40 
vided, which reads the data from the storage 
means of the ink cartridge to determine the com- 
patibility when the ink cartridge is mounted, which, 
if compatible, updates data in the update data stor- 
age means based on the data in the storage means as 
of the ink cartridge and controls the ink jet recording 
head based on the data in the storage means of the 
ink cartridge, and which, if incompatible, executes 
the print operation based on the data in the update 
data storage means or the data in the default data so 
storage means. 

An ink jet recording apparatus comprising an ink jet 
recording head for receiving supply of ink from an 
ink cartridge provided with storage means storing 55 
data for determining compatibility to a recording 
apparatus, and control means for determining com- 
patibility of ink based on the data in the storage 



means and executing print operation, comprising 

optimum drive condition storage means storing 
an optimum drive condition for an ink cartridge, 
compatibility of which can be confirmed; 
setup range storage means storing normal 
setup range data for comparison, concerning 
ink information in the storage element; 
general-purpose drive condition storage 
means storing a general-purpose drive condi- 
tion for making it possible to reliably print even 
with an ink cartridge, compatibility of which 
cannot be confirmed; and 
a determination section which compares atten- 
tion ink information read from the storage ele- 
ment with the normal setup range data, which 
executes printing using the optimum drive con- 
dition if the ink information is within the normal 
setup range, and which executes printing using 
the general-purpose drive condition if the ink 
information contains information out of the nor- 
mal setup range. 

7. The ink jet recording apparatus as claimed in claim 
6, wherein the general-purpose drive condition is 
set such that pressure for ejecting an ink droplet 
from the recording head is set larger than the opti- 
mum drive condition and that the record paper feed 
speed is set lower than the optimum drive condi- 
tion. 

8. The ink jet recording apparatus as claimed in claim 
6, wherein a plurality of the general-purpose drive 
conditions are provided so that reliable printing can 
be executed in association with the number or ratio 
of incompatible pieces of the attention ink informa- 
tion read from the storage element with respect to 
the normal setup range data. 

9. An ink jet recording apparatus comprising an ink jet 
recording head for receiving supply of ink from an 
ink cartridge provided with storage means storing 
data for determining compatibility to a recording 
apparatus, and control means for determining com- 
patibility of ink based on the data in the storage 
means and executing print operation, wherein 

when the recording head is to be filled with ink 
after an ink cartridge is mounted, the control 
means determines compatibility of the ink car- 
tridge based on the data from the storage 
means, and outputs data used as a guide for 
determining a compatible ink cartridge if the 
compatibility cannot be confirmed. 

10. The ink jet recording apparatus as claimed in claim 
9, wherein the compatibility is compatibility to the 
recording apparatus. 
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1 1 . An ink jet recording apparatus comprising an ink jet 
recording head for receiving supply of ink from an 
ink cartridge provided with storage means storing 
data for determining compatibility to a recording 
apparatus, and control means for determining com- 5 
patibility of ink based on the data in the storage 
means and executing print operation, wherein 

if compatibility of the ink cartridge cannot be 
confirmed, the control means outputs data 70 
used as a guide for determining a compatible 
ink cartridge. 

12. The ink jet recording apparatus as claimed in claim 

11, further comprising means for determining a 15 
record medium loaded to the recording apparatus. 

13. The ink jet recording apparatus as claimed in claim 
11 or 12, wherein the compatibility is compatibility 

to the recording apparatus and record medium. 20 

14. The ink jet recording apparatus as claimed in claim 
1 1 , wherein the control means determines the com- 
patibility of the ink cartridge based on the data from 
the storage means when the recording head is to 25 
be filled with ink after the ink cartridge is mounted, 
and the control means outputs data used as a guide 

for determining a compatible ink cartridge if the 
compatibility cannot be confirmed. 

30 

15. The ink jet recording apparatus as claimed in claim 
1 1 , wherein the control means determines the com- 
patibility of the mounted ink cartridge based on the 
data from the storage means when the mounted ink 
cartridge is to be replaced, and the control means 35 
outputs data for specifying the mounted ink car- 
tridge if it is the compatible is found. 
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